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"The Role of Government i n  S c i e n t i f i c  Exploration" 

It i s  a p leasure  t o  be here  t h i s  evening, on the  grounds 
of t h i s  great i n t e r n a t i o n a l  exposi t ion,  t o  p a r t i c i p a t e  i n  
t he  Second Nat ional  Conference on the Peaceful Uses of Space. 
I a m  g r a t e f u l  t o  Governor Rosse l in i  and Senator Magnuson f o r  
the w a r m  welcome which they  extended a t  t h e  opening meeting 
t h i s  morning. The p a r t i c i p a t i o n  of your great sen io r  sena- 
t o r  i s  p a r t i c u l a r l y  apprec ia ted ,  f o r  it has been my p r i v i l e g e  
t o  know and r e spec t  h i m  i n  h i s  v i t a l  r o l e  as Chairman of the 
Committee on I n t e r s t a t e  and Foreign Commerce of the United 
States Senate ,  

Those of u s  who are devoting our time and our energy 
t o  the mastery of space can a l s o  be g r a t e f u l  t o  Century 21, 
the C i ty  of S e a t t l e  and the  State of Washington f o r  c r e a t i n g  
an  atmosphere here which c e r t a i n l y  was designed t o  make u s  
feel  a t  home, 

I might say that I have f e l t  a few space needles  i n  my 
t i m e ,  when we have had to p o s m e  f l i g h t s  t o  a s su re  the 
best condi t ions  f o r  success,  o r  when one of our launch 



veh ic l e s  fa i led  t o  do what i t  was supposed t o  do, but t h i s  
i s  the f i r s t  t i m e  that I have - seen one. 

One cannot t o u r  the grounds of t h i s  imposing expos i t ion  
without being impressed w i t h  it as a demonstration of t h e  
pace a t  which we a r e  moving i n  t h i s  age of space. When the 
idea  of the S e a t t l e  World's F a i r  was first proposed i n  1955, 
t h e  f i r s t  s a t e l l i t e  had y e t  t o  be launched, and the  National 
Aeronautics and Space Administration d i d  not yet  exis t ,  

Century 21, as many of you may know, was not  o r i g i n a l l y  
proposed as the showcase f o r  space science and technology 
which it has become, 

Rather, those  who conceived t h e  idea of t h i s  event 
envisioned it as a 50th anniversary  c e l e b r a t i o n  of the 
Alaska-Yukon-Pacific Exposit ion.  T h i s  event,  held here i n  
1909, was conducted t o  h igh l igh t  t he  progress  made by 
S e a t t l e  and the P a c i f i c  Northwest following the Klondike 
gold s t r i k e  i n  1898 -- an event which touched of f  a popula- 
t i o n  explosion i n  t h i s  area. 

It i s  apparent ,  observing Century 21 as it  s tands  here  
today, that  i t s  planners  were men of v i s i o n  as w e l l  as 
imagination. They have kept  abreast of the as tonish ing  
s c i e n t i f i c  and technological  progress  which has occurred i n  
t h e  s h o r t  span of years  s ince  the  idea of Century 21 was born. 

A s  a r e s u l t ,  r a t h e r  than  commemorating the a c t i v i t i e s  
of those pioneers  who f irst  went t o  the Yukon t o  d i g  f o r  
gold, the  expos i t ion  has as i t s  symbol the  towering space 
needle,  acknowledging the e f f o r t s  of a new group of pioneers  
who are soar ing i n t o  space i n  search of new t r e a s u r e s  t o  be 
found there. 

To m e ,  t h i s  r ap id  change i n  the emphasis of Century 21  -- and remember, t h e  symbolic space needle was not even 
thought of u n t i l  t h r e e  years  ago -- i s  evidence of the 
readiness  of t h i s  genera t ion  t o  accept  and pursue new ideas  
which were considered v is ionary ,  i f  not  a c t u a l l y  r id i cu lous ,  
only a few years  ago, 

Even more s i g n i f i c a n t  i s  the change i n  the a t t i t u d e  of 
c i t i z e n s  toward f e d e r a l  p a r t i c i p a t i o n  i n  and support  of t h e  
kind of s c i e n t i f i c  research,  development and explora t ion  
which our acce le ra t ed  na t iona l  space program rep resen t s .  

Throughout t h i s  conference, the detai ls  of t h i s  
n a t i o n a l  space program w i l l  be thoroughly examined by a b l e  
speakers and p a r t i c i p a n t s  who are i n t e r e s t e d  i n  space, 
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many of whom a r e  a s soc ia t ed  with NASA and i t s  i n d u s t r i a l  and 
educat ional  con t r ac to r s .  I shall  not ,  t he re fo re ,  attempt 
t o  d i scuss  the  program of the Nat ional  Aeronautics and Space 
Administration i n  de t a i l .  Rather, I would l i k e  t o  explore  
with you the thought which I have j u s t  mentioned -- the  
developing r o l e  of f e d e r a l  agencies  i n  s c i e n t i f i c  research  
and explora t ion ,  and the r e l a t i o n s h i p s  of the  NASA organiza- 
t i o n  w i t h  t he  Pres ident ,  t h e  Congress, o t h e r  agencies  of our 
government, and w i t h  fo re ign  governments. 

I n  consider ing the remarks which I would make here 
ton igh t ,  I could not he lp  r e f l e c t i n g  on the  e a r l y  r o l e  of 
the P a c i f i c  Northwest i n  government-sponsored s c i e n t i f i c  
explora t ion .  
t h e  problems of explor ing what Pres ident  Kennedy has so 
a p t l y  c a l l e d  'la new ocean" -- was a c t u a l l y  the target of 
the United S t a t e s '  first major s c i e n t i f i c  expedi t ion.  

This area -- today the host  of a conference on 

The r o l e  of government i n  science has been the sub jec t  
of n a t i o n a l  debate s ince  t h i s  na t ion  was born. Thomas J e f f e r -  
son, as early as 1783, talked t o  George Rogers Clark about 
conducting an expedi t ion up the  Nissour i  River,  and, as 
President  of the  United S t a t e s  i n  1803, s e n t  a s e c r e t  message 
t o  the Congress reques t ing  $2,500 t o  f inance  what was t o  
become known as the  Lewis  and Clark expedi t ion.  
i n c i d e n t a l l y ,  the same Clark. This one ' s  first name was 
W i l l i a m .  ) 

(Not, 

The Congress of that day, and t o  a lesser degree through- 
out t h e  f i rs t  century and a half of our n a t i o n a l  exis tence,  
was r e l u c t a n t  t o  i nves t  i n  s c i e n t i f i c  research .  T h i s  a t t i -  
tude was largely respons ib le  f o r  the f a c t  that on the eve of 
World War 11, d e s p i t e  our great technological  prowess, w e  
were s t i l l  almost t o t a l l y  r e l i a n t  f o r  bas ic  knowledge on 
European research .  

J e f f e r s o n  got  h i s  appropr ia t ion ,  but not without r e s o r t -  
ing  t o  some m i l d  deception. While t e l l i n g  t h e  envoys of 
France and Spain that  the ob jec t ives  of the expedi t ion were 
t o  en large  s c i e n t i f i c  knowledge, he so ld  it t o  the Congress 
" f o r  the purpose of extending the e x t e r n a l  commerce of t h e  
United States." 

H i s  r ea l  ob jec t ives  were evident ,  however, when he con- 
f ron ted  that problem of r e c r u i t i n g  personnel f o r  the expedi- 
t i o n  -- a problem w i t h  which w e  have great sympathy, f o r  it 
i s  s t i l l  w i t h  u s  today. 



He wrote: "We cannot i n  t h e  United S t a t e s  f i n d  a person 
who t o  courage, prudence, habi ts  and health adapted t o  t h e  
woods, and some f a m i l i a r i t y  w i t h  the  Indian cha rac t e r ,  j o i n s  
a p e r f e c t  knowledge of botany, n a t u r a l  h i s t o r y ,  mineralogy 
and astronomy, a l l  of which would be desirable." 

J e f f e r s o n  never d i d  f i n d  t h i s  paragon, and i n  the  end 
s e t t l e d  f o r  h i s  s ec re t a ry ,  Captain Mreriwether Lewis ,  who had 
' 'al l  the f i r s t  q u a l i f i c a t i o n s . "  Captain Lewis '  l a ck  i n  
s c i e n t i f i c  knowledge was overcome by sending him t o  Phi ladelphia  
f o r  s e v e r a l  weeks, where the  learned gentlemen of the American 
Phi losophical  Soc ie ty  taught  him t o  make c e l e s t i a l  observat ions,  
t o  c o l l e c t  p l a n t s  and animals, and t o  s tudy the Indians.  

I devote s o  much a t t e n t i o n  t o  t h e  Lewis  and Clark expedi- 
t i o n  not only because it was the fir& Isuah 'nat ional  e f f o r t ,  but 
because its dramatic success  established the precedent for 
f u t u r e  f e d e r a l  p a r t i c i p a t i o n  i n  s c i e n t i f i c  explora t ion .  

During almost a ha l f -century  which followed t h a t  expedi- 
t i o n ,  men i n  sc ience  and government discussed and debated the 
Federal  r o l e  i n  t h i s  form of a c t i v i t y .  There was crea ted ,  
i n  1807, a bureau that was t o  become the U. S. Coast and 
Geodetic Survey and, i n  1846, federal s c i e n t i f i c  a c t i v i t y  was 
enhanced wi th  the c r e a t i o n  of the Smithsonian I n s t i t u t i o n .  
Subsequently, t h e  C i v i l  War gave t h e  s c i e n t i s t s  a chance t o  
e s t a b l i s h  an  i n s t i t u t i o n  of which they  hac! been dreaming f o r  
decades -- t h e  National Academy of Sciences, c r ea t ed  i n  1863. 

Throughout the 19th Century and the early years  of our  
own century,  government p a r t i c i p a t i o n  i n  sc ience  and tech-  
nology experienced a slow but s teady  growth, l a r g e l y  i n  a g r i -  
c u l t u r a l  research.  Y e t ,  sc ience  had not ye t  come i n t o  i t s  
own as an instrument of publ ic  po l icy .  It took  another  m i l i -  
t a r y  c o n f l i c t  -- World War I -- t o  provide a renewed impetus t o  
governmental s c i e n t i f i c  a c t i v i t y .  

ning of World War I, were forced  t o  a heightened apprec ia t ion  
of tLie importance of ae ronau t i ca l  science.  The e a r l y  advan- 
t ages  which might have been gained from t h e  pioneer  work of 
Samuel P. Langley and the Wright b ro the r s  had l a r g e l y  been 
overlooked o r  ignored i n  t h i s  country.  The development of a i r -  
c r a f t  design and technology had been l e f t  t o  t h e  Europeans, 
and we en tered  World War I with n e i t h e r  design experience nor 
manufacturing capability of our own. 

Our n a t i o n a l  c i v i l i a n  and m i l i t a r y  leaders, a t  the  begin- 
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Recognition of t h i s  def ic iency  l e d  t o  the  c r e a t i o n  by the 
Congress i n  1915, of t h e  National Advisory Committee for Aero- 
nau t i c s ,  t h e  f i rs t  w a r  research  agency of World War I. 

There followed, af ter  the successfu l  conclusion of that 
great c o n f l i c t ,  another  per iod i n  which f e d e r a l  p a r t i c i p a t i o n  
i n  sc ience  lagged, and once again it was a threat t o  our 
n a t i o n a l  s e c u r i t y  which increased  the momentum and broadened 
federal p a r t i c i p a t i o n  i n  t h i s  a c t i v i t y .  

If a l i n e  can be drawn a c r o s s  the continuous path of 
h i s t o r y ,  i t  must be said that the year  1940 separates the  
f irst  century and a half of American experience i n  t h i s  f i e l d  
from the per iod  of acce le ra t ed  n a t i o n a l  i n t e r e s t  i n  science 
which followed. 

World War I1 produced a new awareness of t h e  changing 
r o l e  of science i n  government. When the atom bombs f e l l  on 
Hiroshima and Nagasaki -- a r e s u l t  of h ighly  s e c r e t  government 
s c i e n t i f i c  e f f o r t  i n  the Manhattan P ro jec t  -- the  e n t i r e  na t ion  
became f u l l y  aware, f o r  the f irst  t i m e ,  of sc ience  as a p o l i t i -  
c a l ,  economic and s o c i a l  f o r c e  wi th  which it must reckon. 

Consequently, a f t e r  extensive n a t i o n a l  debate, the Con- 
g r e s s  recognized the expanding r o l e  of government i n  science 
by c r e a t i n g  t h e  Atomic Energy Commission i n  1946, and t h e  
National Science Foundation i n  1950. Professor  Don K. Pr ice ,  
an  out s tanding s tudent  of the r e l a t i o n s h i p s  between government 
and science,  descr ibed the new a t t i t u d e  well i n  1953, when he 
wrote: 

"The United S t a t e s  has come t o  see that it i s  i n  a new 
kind of r i v a l r y  w i t h  t he  Soviet  Union -- a r i v a l r y  that may 
w e l l  t u rn ,  not  on t e r r i t o r i a l  o r  diplomatic ga ins ,  o r  even 
( i n  t h e  narrow sense of the  word) on m i l i t a r y  advantage. The 
c r u c i a l  advantage i n  the i s s u e  of power i s  l i k e l y  t o  be w i t h  
the na t ion  whose s c i e n t i f i c  program can produce the next 
revolu t ionary  advance i n  m i l i t a r y  t a c t i c s ,  following those 
already made by radar, j e t  propuls ion and nuc lear  f i s s i o n .  

" P a r t i a l l y  obscured by t h i s  spec tacular  m i l i t a r y  aspec t  
of t h e  r o l e  of science,  but  c l o s e l y  related t o  i t ,  i s  i t s  
long-range economic aspec t .  
t h a t  are c r u c i a l  t o  m i l i t a r y  t a c t i c s  -- e l e c t r o n i c  communica- 
t i o n s ,  aeronaut ics ,  and power -- are a l s o  those t h a t  may have 
great inf luence  i n  economic competit ion.  The massing of 
s c i e n t i f i c  research  f o r  a t t a c k  on m i l i t a r y  problems has i t s  
i n d u s t r i a l  by-products. I n  these f i e l d s  the tremendous m i l i -  
t a r y  research  program i s  probably pushing our country f a r the r  
and far ther  ahead of its competitors." 

The same f i e l d s  of technology 
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Professor  P r i ce  w a s  r ight on every count but  t h e  last  -- 
a f a c t  which became apparent on October 4, 1957, when the 
ominous beeps of Sputnik I awakened the  world t o  the real iza-  
t i o n  t h a t  t h e  Soviet  Union had scored an important triumph i n  
a new and e x c i t i n g  area of science and technology. 

Within months, the Congress ac t ed  t o  c o r r e c t  t h i s  de f i -  
ciency, and our  determinat ion t o  move forward i n  space w a s  
expressed i n  t h e  Nat ional  Aeronautics and Space Act of 1958. 
I n  accordance w i t h  t h i s  Act, the Eisenhower Administration 
went forward wi th  a long-range p lan  f o r  space development 
which, i n  ord inary  circumstances, would have been regarded as 
rapid and ambitious.  

The circumstances, however, proved t o  be fa r  from o r d i -  
nary ones. This  f a c t  was quickly made apparent t o  President  
Kennedy during h i s  first weeks i n  the Presidency by a series 
of Soviet  achievements which f i n a l l y  included the  manned 
o r b i t i n g  of the earth by Cosmonaut Gagarin. New circumstances 
made a new p o l i c y  imperative.  

Recognizing that i f  a na t ion  so g r e a t  and powerful as 
ours  has not  the w i l l  t o  be f irst ,  it shall almost c e r t a i n l y  
be last ,  Pres ident  Kennedy responded promptly t o  the Soviet  
challenge, and i n  h i s  S t a t e  of the Union Message told the 
Congress that i t  was "time t o  a c t "  t o  r e s t o r e  American leader -  
s h i p  i n  t h i s  v i t a l  new f i e l d  of endeavor. He c a l l e d  f o r  an 
acce le ra t ed  space program which would p lace  an American 
explora tory  team on the  moon "within t h i s  decade," something 
which otherwise could not be achieved before  t h e  mid-1970ts. 

Sensing t h e  urgency of h i s  reques t ,  and responding i n  
a thoroughly non-partisan manner, the  Congress quickly 
approved. T h i s  coun t ry ' s  most ambitious s c i e n t i f i c  under- 
tak ing  was underway. 

It i s  important t o  cons ider  t he  s ign i f i cance  of these 
a c t i o n s  as they r e f l e c t  a f u r t h e r  expansion of the r o l e  of 
government i n  science.  A c l e a r  understanding of t he  a c c e l e r -  
a t ing  growth of Federa l  p a r t i c i p a t i o n  i n  s c i e n t i f i c  research 
and development can be gained by examining t h e  funding of 
t hese  a c t i v i t i e s  during the cu r ren t  century.  I n  1900, federal  
research  and development expendi tures  were under $10 m i l l i o n  
annually,  w i t h  the  greater po r t ion  of t h e  research  devoted t o  
the agricultural sciences. 

A s  r e c e n t l y  as 1940, j u s t  p r i o r  t o  World War 11, Federal  
R&D ou t l ays  were s t i l l  under $100 m i l l i o n  a year. 
about one - f i f th  of what w i l l  have been spent ,  through F i s c a l  
Year 1963, on the development of a s i n g l e  type of NASA launch 

That i s  
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veh ic l e  -- the  mighty Saturn C-1 ,  which i s  the most powerful 
rocket  s t age  known t o  exist  i n  the world. 

With World War 11, government-sponsored sc ience  and t ech -  
nology real ly  came of age. By 1945, Federal  R&D expendi tures  
had r i s e n  t o  $1 b i l l i o n  a year, and by 1953 t o  $2 b i l l i o n  
annual ly .  

During F i s c a l  Year 1961, the  n a t i o n ' s  t o t a l  expendi tures  
f o r  a l l  research  and development were $16 b i l l i o n ,  about 
$10.4 b i l l i o n  of which was suppl ied by Federal  appropr ia t ion .  
O f  the  t o t a l ,  $1.8 b i l l i o n  was f o r  basic research  and $3.2 
b i l l i o n  f o r  appl ied research.  The balance of $11 b i l l i o n  was 
spent  f o r  development. 
per cent  of the  n a t i o n ' s  t o t a l  a c t i v i t y  i n  bas i c  research .  

The Federal  government supported 60 

F i n a l  figures on the government expendi tures  f o r  t h e  cur-  
r e n t  f i s c a l  year  are not yet  ava i l ab le .  
t h e  Congress appropr ia ted  t o  some 38 agencies  i n  the Executive 
Branch of t h e  government a t o t a l  of $10.8 b i l l i o n  f o r  research 
and development -- t h i s  i s  about two-thirds of what w i l l  be 
spent t h i s  f i s c a l  year  i n  the na t ion  f o r  t h i s  purpose from 
both publ ic  and p r i v a t e  funds. About th ree- four ths  of the 
t o t a l  Federal  expenditure was a l l o c a t e d  t o  NASA and the  Depart- 
ment of Defense -- $1.4 b i l l i o n  t o  NASA, $6.2 b i l l i o n  t o  DOD. 

However, i n  FY 1962, 

We have noted t h e  inf luence  of m i l i t a r y  requirements i n  
expanding and a c c e l e r a t i n g  government p a r t i c i p a t i o n  i n  sc ien-  
t i f i c  research .  We should not overlook the f a c t  t h a t ,  while 
heavy emphasis i s  being placed wi th in  NASA on the peaceful  
uses  of space sc ience  and technology, m i l i t a r y  requirements 
continue t o  dominate the  r e sea rch  and development f i e l d .  

Authorizat ions by t h e  Congress f o r  F i s c a l  Year 1963, 
already approved by the Pres ident ,  provide a Department of 
Defense budget for new missiles, a i r c r a f t  and naval  v e s s e l s  
of almost $13 b i l l i o n .  O f  t h i s  t o t a l ,  s l i g h t l y  over $4 b i l -  
l i o n  i s  a l l o c a t e d  t o  the Army, Navy, Marine Corps and A i r  
Force, for research,  development and hardware i n  t h e i r  missile 
programs . 

A comparable f i g u r e  i n  NASA would be the sum which t h e  
Pres ident  has requested f o r  research  and development, not yet 
au thor ized  by the Congress, an amount s l i g h t l y  under $3 b i l -  
l i o n .  This  i s  less than three- four ths  of t h e  Department of 
Defense a u t h o r i z a t i o n  f o r  new missiles, and less than one- 
f o u r t h  of the DOD a u t h o r i z a t i o n s  f o r  aircraft ,  m i s s i l e s  and 
sh ips  
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We should a l s o  remember that  the NASA expendi tures  are 
devoted exc lus ive ly  t o  research  and development which w i l l  
make a cont inuing con t r ibu t ion  t o  our knowledge of space 
sc ience  and technology. NASA has no appropr ia t ions  f o r  
expendable hardware, o t h e r  than  tha t  cons t ruc ted  f o r  develop- 
mental purposes. Thus, a l l  of NASA's research and develop- 
ment expendi tures  make a lasting con t r ibu t ion  t o  human know- 
ledge. 

I do not remind you of t h i s  t o  minimize the v i t a l  impor- 
tance  of the Department of Defense programs f o r  our  na t iona l  
defense,  but merely t o  i n d i c a t e  that NASA expendi tures  are 
not dup l i ca t ive  of tha t  e f f o r t .  Ins tead ,  they  e x i s t  f o r  pur- 
poses which not  only supplement, but t ranscend the n a t i o n a l  
defense and s e c u r i t y .  

Another po in t  which I should l i k e  t o  emphasize about t h i s  
v a s t l y  increased Federal  p a r t i c i p a t i o n  i n  s c i e n t i f i c  research 
i s  the ex ten t  t o  which it acknowledges -- and r a t h e r  belatedly -- the n e c e s s i t y  f o r  t h i s  na t ion  t o  produce its own b a s i c  
research.  A s  I have ind ica ted ,  d e s p i t e  our g r e a t  technologica l  
advances, the  United S t a t e s  was f o r  t o o  many years  content  to 
r e l y  on the s c i e n t i s t s  of o the r  na t ions  f o r  the bas i c  s c i e n t i -  
f i c  research  e f f o r t s  on which t h i s  technology w a s  based. 

The g r e a t  technologica l  progress  made during World War I1 
explo i ted  and developed much of t h a t  bas i c  knowledge. The 
r e s e r v o i r  was beginning t o  run dry. Meanwhile, i n  the 
r e h a b i l i t a t i o n  of the European na t ions ,  increas ing  emphasis 
was being placed on technology, rather than bas ic  science,  
and fewer advanced degrees were being granted.  It became 
apparent that ,  i f '  w e  were t o  s a t i s f y  our needs f o r  bas ic  know- 
ledge -- ou t s ide  of t h e  work going on i n  the  Soviet  Union -- 
we would have t o  produce i t  ourselves .  

If w e  are t o  surv ive  i n  a s c i e n t i f i c a l l y - o r i e n t e d  world 
and be, as Pres ident  Kennedy has urged, " i n  a p o s i t i o n  second 
t o  none," a great d e a l  remains t o  be done. 

I have ind ica t ed  that during F i s c a l  Year 1961, t h e  t o t a l  
n a t i o n a l  expendi ture  f o r  bas ic  s c i e n t i f i c  research  -- by 
government, educa t iona l  i n s t i t u t i o n s ,  p r i v a t e  foundat ions and 
indus t ry  -- was $1.8 b i l l i o n .  
es t imates  tha t  by 1970, n e a r l y  $3 b i l l i o n  per  year  w i l l  be 
requi red  f o r  bas ic  research  alone -- more than double t h e  
amount expended last year. 
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The p ro fes s iona l  s t a f f i n g  i n  u n i v e r s i t i e s  and co l l eges  w i l l  
have t o  increase  from the present  45,000 t o  85,000 fu l l - t ime  
p o s i t i o n s  t o  perform the u n i v e r s i t i e s '  share .  This means add- 
i n g  4,000 fu l l - t ime  researchers  i n  our u n i v e r s i t i e s  every year. 
Actually,  s ince  many u n i v e r s i t y  r e sea rche r s  are on a part-time 
basis only, t h e  number of new p ro fes s iona l  personnel w i l l  be 
much greater. 

Such an upsurge i n  research  and development a l s o  means, 
according t o  t h e  Science Foundation, that p ro fes s iona l  teach-  
ing  staffs f o r  science and engineer ing i n  our u n i v e r s i t i e s  
and co l l eges  must i nc rease  from 100,000 t o  175,000 f u l l - t i m e  
p o s i t i o n s  by 1970. That i s  7,500 new t eache r s  of science and 
engineering a t  t h e  Univers i ty  l e v e l  every year. 

Remember, t h i s  i s  the impact on u n i v e r s i t y  staffs a lone ,  
It does not include the  new s c i e n t i s t s  and engineers  needed 
d i r e c t l y  i n  government and indus t ry  undertakings.  

The f a c t  that ,  as one h i s t o r i a n  has put i t ,  "government 
and sc ience  have joined i n  a n a t i o n a l  e n t e r p r i s e  born of 
n e c e s s i t y  and sus ta ined  by the chal lenges and complexi t ies  
of t h e  modern world," i s  r e a d i l y ,  j u s t i f i e d  by the circumstances 
which confront  us. 

Major s c i e n t i f i c  advances today r equ i r e  group e f f o r t s ,  
expensive equipment, and massive technologica l  support ,  o f t en  
over many years  of sus ta ined  effort. Only government can 
marshal the resources  t o  organize and f inance  such endeavors. 
P r i v a t e  e n t e r p r i s e  s tands  ready t o  take up f e a s i b l e  and sale- 
able a p p l i c a t i o n s  as they can be i d e n t i f i e d ,  but many of the 
pioneering oppor tun i t i e s  now opening up on the f r o n t i e r s  of 
sc ience  r e q u i r e  such l a r g e  investments that they f irst  must 
be developed t o  meet governmental requirements i f  they  are t o  
be made a v a i l a b l e  f o r  the bene f i t  of mankind. 

I n  a d i r e c t e d  soc ie ty ,  such as t h a t  of the Soviet  Union, 
implementation of publ ic  po l i cy  i n  the f i e l d  of science,  o r  
any o ther ,  for that  mat te r ,  i s  less complex. There, govern- 
ment o f f i c i a l s  decide who w i l l  be t r a i n e d  and educated t o  
perform needed tasks, and the ex ten t  t o  which t h e  Russians 
regard science and engineer ing as e s s e n t i a l  i s  now readi ly  
apparent i n  t h e  enormous increase  i n  advanced degrees i n  t h e s e  
f i e l d s  which have been granted i n  the  Soviet  Union during 
recent  years e 
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I n  our own soc ie ty ,  where ind iv idua l  i n t e r e s t s  and 
desires govern the choice of a ca ree r ,  our problems are more 
d i f f i c u l t ,  ye t  I am confident  t h a t  they  will be met and over- 
come, w i th in  the framework of our  democratic p r i n c i p l e s ,  as 
they  have been i n  the pas t .  

But t h e  quest ion of sc ience  and publ ic  po l i cy  does not  
end wi th  t h e  recogni t ion  of Federal  r e s p o n s i b i l i t y ,  Of 
equal importance i s  the  determinat ion of how the  government 
shall c a r r y  out i t s  r e s p o n s i b i l i t i e s ;  how i t  apport ions t h e  
work between indus t ry ,  government l a b o r a t o r i e s  and educa t iona l  
i n s t i t u t i o n s ;  how the views of t h e  s c i e n t i f i c  community are 
taken i n t o  account; how the t r a d i t i o n a l  independence of the 
u n i v e r s i t y  professor ,  r e sea rche r  and s tudent  are t o  be safe- 
guarded; how n a t i o n a l  goa l s  a r e  t o  be established and achieved. 

The establ ishment  and implementation of our program of 
space research  and technological  development involves  a 
coord ina t ion  of n a t i o n a l  s k i l l s  and f a c i l i t i e s  which touches 
every f a c e t  of our s o c i e t y  and i s  unequalled i n  complexity by 
any previous undertaking. Involved are the  Pres ident ,  the 
Congress, o the r  government agencies ,  f o r e i g n  governments, 
educat ional  i n s t i t u t i o n s  and publ ic  purpose foundations and 
the p r i v a t e  i n d u s t r i e s  and commercial e n t e r p r i s e s  of the 
na t ion .  

The blending and welding toge the r  of t h i s  complex of 
i nd iv idua l s ,  groups and organiza t ions  c o n s t i t u t e s  an  almost 
superhuman challenge, but one t o  which our form of govern- 
ment i s  proving i t s e l f  equal.  

It might be well, t o  complete our understanding of how 
t h e  n a t i o n ' s  space program i s  conceived and operated, t o  review 
b r i e f l y  the r o l e s  of t hese  va r i ed  groups and agencies.  The 
Nat ional  Aeronautics and Space Act of 1958 es t ab l i shed  f o u r  
major ob jec t ives :  

1. To conduct s c i e n t i f i c  exp lo ra t ion  of space. 

2. To conduct manned explora t ion  of space. 

3. To apply space sc ience  and technology t o  t h e  develop- 
ment of earth sa te l l i t es  f o r  peaceful  purposes, t o  promote 
human welfare. 

4. To develop space sc ience  and technology i n  t he  
i n t e r e s t s  of the n a t i o n a l  defense. 
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I n  p r a c t i c e ,  the first three of t hese  broad ob jec t ives ,  
those which are non-mil i tary i n  charac te r ,  have become t h e  
r e s p o n s i b i l i t y  of t h e  National Aeronautics and Space Administra- 
t i o n .  M'il i tary e f f o r t s  i n  space are the r e s p o n s i b i l i t y  of the 
Department of Defense. 

I n  developing our  space program, t h e  agencies  involved a r e  
requi red  t o  submit t o  the Bureau of t h e  Budget, p r i o r  t o  
September 15 of each year ,  a detailed p lan  of a c t i v i t y  and 
statement of t h e  funds requi red  t o  support  it. During t h e  
ensuing weeks t h i s  program i s  reviewed by the Budget Bureau 
with the p a r t i c i p a t i o n  of agency r ep resen ta t ives ,  and a budget 
recommendation made t o  the Pres ident  about December 1. The 
Pres ident  then  reviews the reques t ,  and by t h e  end of December 
a f i n a l  budget i s  prepared for submission t o  the Congress, t o  
cover the f i s c a l  year beginning t h e  next J u l y  1st. 

I n  a d d i t i o n  t o  the  p repa ra t ion  of the budget i t s e l f ,  NASA 
a l s o  c o n t r i b u t e s  space m a t e r i a l  t o  the p repa ra t ion  of the  
P r e s i d e n t ' s  S t a t e  of the  Union message, h i s  Budget message, 
and, where desirable, t o  h i s  Economic message, and any s p e c i a l  
messages which he may e l e c t  t o  submit t o  the Congress. 

Following t h e  submission of the budget by the Pres ident ,  
the  va r ious  committees of the two houses begin hearings. A 
c i v i c s  book review of the procedure would i n d i c a t e  that the 
po l i cy  a s p e c t s  of t he  budget -- the a u t h o r i z a t i o n s  -- a r e  t h e  
i n i t i a l  r e s p o n s i b i l i t y  of the House Committee on Science and 
Astronaut ics  and the Senate Committee on Aeronautical  and 
Space Sciences.  The a c t u a l  appropr ia t ions  would subsequently 
be determined i n i t i a l l y  by t h e  Appropriations committees of' the  
two houses, and then be given f i n a l  approval by the Congress 
and t h e  Pres ident .  

I n  p r a c t i c e ,  it i s  not q u i t e  that simple. Over the yea r s ,  
the n e c e s s i t y  f o r  support ing t h e i r  proposed au tho r i za t ions  has 
led t h e  f irst  named committees t o  become more detailed i n  
d o l l a r  au tho r i za t ions  than are the appropr ia t ions  committees 
which a c t u a l l y  approve the funds. Thus, although a consider-  
able amount of f l e x i b i l i t y  i s  re ta ined ,  we must account 
annual ly  t o  the Congress, on a d o l l a r  by d o l l a r  basis9 f o r  
each program which w e  propose t o  undertake.  

T h i s ,  when you cons ider  that w e  are 
our appropr i a t ion  request f o r  t h e  f iscal  
year  from next  Ju ly ,  i s  no simple task. 
l a r l y  d i f f i c u l t  by the f a c t  that ours  i s  

already at work on 
year beginning a 
It i s  made p a r t i c u -  
such a fast-paced,  
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r a p i d l y  evolving program, i n  which needs cons t an t ly  arise 
which the f e r t i l e  b r a i n s  of our s c i e n t i s t s  have not prev ious ly  
conceived, and which, consequently, cannot be a n t i c i p a t e d  18 
months i n  advance. 

The Congress has proved t o  be remarkably understanding 
and t o l e r a n t  of these d i f f i c u l t i e s ,  however. Where space 
progress  i s  concerned, I th ink  the a t t i t u d e  of most members 
i s  a k i n  t o  that once expressed by Teddy Roosevelt, speaking 
of t h e  Panama Canal: 

" Ins tead  of debat ing f o r  half a century before  bui ld ing  
the cana l , "  Roosevelt said, " b e t t e r  t o  bu i ld  the cana l  f i r s t  
and debate me f o r  a half-century af terward.  What t h i s  
na t ion  w i l l  i n s i s t  upon i s  that r e s u l t s  be achieved. The 
utmost p r a c t i c a b l e  speed. Push the work r a p i d l y  and a t  t h e  
same t i m e  w i t h  safety and thoroughness," 

We l i k e  t o  f ee l  t h a t  these words would be appl ied as 
well t o  the program i n  which we are now engaged. 

I n  a d d i t i o n  t o  these committees with a major i n t e r e s t  i n  
space -- and I should note  that  Washington's d i s t i ngu i shed  
Senator  Warren Magnuson, i n  a d d i t i o n  t o  being chairman of t h e  
Commerce committee, a l s o  serves  on both t h e  Aeronautical  
and Space Sciences and t h e  Appropriations committee of t h e  
Senate -- w e  are a l s o  guided by o the r  committees w i t h  a more 
l i m i t e d  i n t e r e s t  i n  s p e c i f i c  NASA a c t i v i t i e s .  

To c i t e  m y  own experience, during t h e  per iod  from February 
27, 1961 to Apr i l  17, 1962, I made 31 separate appearances 
before  12 d i f f e r e n t  committees and subcommittees of t he  two 
houses of Congress. Dozens of o t h e r  NASA o f f i c i a l s  were a l s o  
c a l l e d  upon t o  t e s t i f y  and, i n  f a c t ,  s c a r c e l y  a day passes  
upon which some congressional  committee i s  not involved i n  
consider ing some phase of the space program, e i t h e r  pub l i c ly ,  
o r  i n  execut ive sess ion .  

These committees included two on which another  great 
c i t i z e n  of the S t a t e  of Washington, Senator Henry M. Jackson, 
i s  serv ing  w i t h  great d i s t i n c t i o n .  I refer t o  t h e  J o i n t  Com- 
mittee on Atomic Energy, which shares w i t h  u s  a concern over 
t he  development of nuc lear  rocket  engines,  and the Senate 
Committee on Government Operations, which inc ludes  among its 
in te res t s  t h e  long-range Federal  budgeting f o r  research  and 
development. Other committees before  which I appeared were 
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the  House Committee on Post Off ice  and C i v i l  Service,  which 
i s  concerned w i t h  the d i f f i c u l t y  which s a l a r y  l i m i t a t i o n s  
have imposed on the  r e c r u i t i n g  of s c i e n t i f i c  , engineering 
and managerial t a l e n t ,  and the Commerce committees of the 
two houses, which are concerned wi th  the communications satel-  
l i t e  program, which i s  moving r a p i d l y  from t h e  developmental 
t o  the ope ra t iona l  s tage.  

While a g r e a t  deal of time i s  consumed i n  these congres- 
s i o n a l  hear ings,  I would l i k e  t o  express  the convic t ion  t h a t  
it i s  t i m e  w e l l  spent ,  o f f e r i n g  as it  does a mutual opportuni ty  
f o r  the exchange of i deas  about the course which the na t ion  
must pursue i n  i t s  space program. Our r e l a t i o n s h i p s  w i t h  
the Congress have been exce l l en t ,  and while the var ious  com- 
mittees and t h e  Congress i t s e l f  have pa ins tak ingly  examined 
our r eques t s  t o  a s su re  themselves of t h e i r  necess i ty  and 
d e s i r a b i l i t y ,  there has been no l ack  of support  f o r  programs 
which a r e  c l e a r l y  i n  t h e  na t iona l  i n t e r e s t .  

Because t h e  Space Act has divided r e s p o n s i b i l i t y  f o r  t he  
peaceful  and m i l i t a r y  a s p e c t s  of space research  and develop- 
ment, a high degree of cooperation has been necessary between 
t h e  var ious  government agencies  i n  order  t o  insure  maximum 
progress  wi th  a minimum of dupl ica t ion .  This  i s  achieved, 
i n  part, through the  p a r t i c i p a t i o n  of the White House i n  
budget prepara t ion .  It i s  s t rengthened fur ther  by t h e  e x i s t -  
ence of an  unusual agency, t h e  National Aeronautics and Space 
Council, presided over by Vice Pres ident  Lyndon Johnson, and 
including i n  i t s  membership the S e c r e t a r i e s  of S t a t e  and 
Defense, t he  Chairman of the  Atomic Energy Commission, and 
myself . 

The Nation i s  p a r t i c u l a r l y  f o r t u n a t e  i n  having t h e  Vice 
Pres ident  as Chairman of t h i s  important counci l .  H i s  
enthusiasm f o r  progress  i n  space science and technology and 
h i s  broad knowledge of the problems involved, both s t rengthened 
by h i s  years of s e r v i c e  as Chairman of t h e  Senate Committee 
on Aeronautical  and Space Sciences, have enabled h i m  t o  
make an  enormous con t r ibu t ion  t o  t h e  advancement of United 
S t a t e s  e f f o r t s  i n  space. Those of you who have not y e t  been 
p r i v i l e g e d  t o  hear h i m  d i scuss  t h i s  v i t a l  a c t i v i t y  w i l l  have 
that  p leasure  a t  t h e  banquet on Thursday evening. 

I n  add i t ion ,  t h e r e  i s  a very  close working r e l a t i o n s h i p ,  
on a day t o  day basis, between the  government agencies  con- 
cerned wi th  the program. I n  our launch veh ic l e  development, 
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w e  p re sen t ly  are u t i l i z i n g  10 veh ic l e s  of var ious s i z e s  for 
numerous s c i e n t i f i c  and m i l i t a r y  purposes. I n  some ins tances ,  
r e s p o n s i b i l i t y  f o r  development i s  i n  the hands of the Depart- 
ment of Defense. I n  o thers ,  it l i e s  w i t h  NASA. Thus, 
adminis t ra t ion  becomes h ighly  complex, but has proved t o  be 
remarkably successful .  

A s  an example of t h i s  complexity, I might give you 
t h e  example of the Scout rocket  booster .  A t  Point  Arguello, 
Cal i forn ia ,  a s i t u a t i o n  such as t h i s  can occur. The A i r  
Force may, on a given day, launch a Scout rocket  b u i l t  by 
NASA, w i t h  an A i r  Force ground crew t r a i n e d  by NASA, from 
a launch pad designed and funded by NASA, con t ro l l ed  from 
a blockhouse funded by the  A i r  Force. And, perched a top  
t h e  rocket  i s  an experiment designed and conducted by the  
Navy. T h i s  i s  an exce l l en t  example of t h e  q u a l i t y  of team- 
work which has evolved i n  our space program. I n  o the r  s i t u a -  
t i o n s ,  such as the  Dyna-Soar program, the  primary responsi-  
b i l i t y  l i e s  wi th  the A i r  Force, w i t h  NASA t echn ica l  support .  

But t he  Department of Defense i s  only one of many f ede ra l  
agencies  w i t h  which we cooperate.  To n a m e  a few o thers ,  w e  
work with t h e  Weather Bureau on meteorological  s a t e l l i t e s ,  
which a r e  rapidly introducing a new e r a  of weather f o r e c a s t -  
ing. We cooperate  w i t h  the  F A A  and DOD i n  research on super- 
sonic  t r anspor t  a i r c r a f t .  We cooperate w i t h  the Atomic Energy 
Commission, as noted, on development of nuclear  rocket  engines.  
We work w i t h  t h e  Smithsonian Astrophysical Observatory. Yne 
Navy provides  extensive and generous a s s i s t a n c e  i n  our Mercury 
recovery operat ions,  and our development of t he  X-15 
research a i r p l a n e  i s  c l o s e l y  coordinated w i t h  both the  A i r  
Force and t h e  Navy. This  i s  only a partial  l ist  of t h e  agen- 
c i e s  with whom we enjoy a c lose  working r e l a t ionsh ip .  

Outside the government, NASA has developed a very good 
l i a i s o n  wi th  t h e  n a t i o n ' s  educat ional  i n s t i t u t i o n s .  We 
look to t h e  u n i v e r s i t i e s  to produce the s c i e n t i f i c  and 
engineer ing personnel required t o  accomplish t h e  space pra- 
grams and w e  depend upon them t o  conduct advanced research 
and development. The ex ten t  and growth of our program of 
g r a n t s  and research c o n t r a c t s  w i t h  educat ional  i n s t i t u t i o n s  
i s  i l l u s t r a t e d  by the  f a c t  that NASA awards t o t a l e d  $11.7 
mi l l i on  i n  F Y  1961, an  est imated $30 mil l ion  during the  cur-  
r en t  f i s c a l  year ,  and are expected t o  t o t a l  $65-70 mil l ion  
i n  FY 1963. P a r t i c i p a t i n g  i n s t i t u t i o n s  of higher  learn ing  
t o t a l e d  65 i n  1961, and are est imated a t  70 to 75 f o r  1962 
and 90 t o  100 f o r  1963. 
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I n  addi t ion ,  NASA depends upon q u a l i f i e d  s c i e n t i s t s  and 
engineers  i n  our co l leges  and u n i v e r s i t i e s  f o r  profess iona l  
consu l t a t ion  and advice,  and d i r e c t  p a r t i c i p a t i o n  i n  our 
programs as consul tan ts  o r  d i r e c t o r s  of research p ro jec t s .  
Our concern for encouraging g r e a t e r  p a r t i c i p a t i o n  by young 
people i n  s c i e n t i f i c  and engineer ing f i e l d s  r ecen t ly  l e d  us 
60 e s t a b l i s h  fel lowship programs with seve ra l  i n s t i t u t i o n s ,  
and more a r e  contemplated. 

t he  space e f fo r t .  
$4 b i l l i o n  mark i n  F i s c a l  Year 1963, i s  l a r g e l y  expended 
under con t r ac t  w i t h  non-governmental organizat ions.  
estimate that t h i s  amount w i l l  t o t a l  more than 90 per cent  
of our budget i n  F Y  1963. 

Although our l a r g e r  con t r ac t s  must, of necess i ty ,  go 
t o  firms w i t h  the f a c i l i t i e s  and management c a p a b i l i t y  t o  
undertake them, subcontractor  a c t i v i t y  accounts f o r  a major 
por t ion  of t he  expendi tures .  
r ecen t ly  re leased  f i g u r e s  showing that during the  calendar  
year  1961, it had used i n  excess  of 9,000 subcontractors  
and suppl ie rs ,  loca ted  i n  v i r t u a l l y  a l l  of the 50 s t a t e s .  

Another exce l l en t  example i s  the  cont rac t  f o r  t h e  f irst  
stage of the advanced Saturn launch vehic le ,  known as the  
S-1B. T h i s  con t r ac t ,  which w i l l  run through 1966 and w i l l  
involve i n  excess of $300 mil l ion ,  was awarded t o  the  Boeing 
Company here  i n  S e a t t l e ,  This does not mean, however, t ha t  
t he  cont rac t  w i l l  be of economic b e n e f i t  only t o  the  Seatt le 
a r e a  . 

American industry,  of course,  i s  a major con t r ibu to r  t o  
The NASA budget, which w i l l  approach the  

We 

One NASA prime con t r ac to r  

While it c a l l s  f o r  a peak employment of some 5,000 
people,  t he  S-1B con t rac t  w i l l  involve product ion here  i n  
S e a t t l e  and a t  Wichita, Kansas; assembly of the vehic le  a t  
the  NASA Mlichoud Operations p l an t  a t  New Orleans; s t a t i c  
t e s t i n g  a t  the  NASA Mlississippi T e s t  F a c i l i t y  i n  southwestern 
Mlississippi, and launching a t  Cape Canaveral, F lor ida .  
L i t e r a l l y  thousands of subcontractors  and supp l i e r s  f r o m  
a l l  over t he  United S t a t e s  w i l l  be involved i n  the p ro jec t .  

F ina l ly ,  i n  welding toge ther  a l l  of t he  phases of our 
na t iona l  space program, it must be remembered tha t  w e  a r e  
under a Congressional d i r e c t i v e  t o  cooperate i n  the  develop- 
ment of space f o r  peaceful  purposes with t h e  o the r  na t ions  
of the world. You have seen a recent  example of t h i s  
cooperat ion with the launching from Cape Canaveral of t he  
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f i rs t  i n t e r n a t i o n a l  sa te l l i te ,  a cooperat ive p ro jec t  w i t h  
Great B r i t a i n  which Pr ime  Minis te r  MacMillan named the 
"Ariel" on h i s  r ecen t  v i s i t  here. Last month, i n  add i t ion ,  
two space probes were launched from the NASA f a c i l i t y  a t  
Wallops I s land ,  Vi rg in ia ,  i n  cooperat ion w i t h  Japan. 

Other similar ventures  are i n  developmental s tages ,  
inuluding sounding rocket  launches i n  cooperat ion w i t h  
France, New Zealand, Norway-Denmark, Pakis tan and Sweden, 
and s a t e l l i t e  launches with the United Kingdom and Canada. 
It should a l s o  be noted that  our successes  i n  P ro jec t  Mercury 
re l ied  heav i ly  on the cooperat ion extended by o the r  na t ions  
around t h e  world i n  developing and opera t ing  our t r ack ing  
and data a c q u i s i t i o n  network. 

other  na t ions  i n  connection w i t h  both communication and 
meteorological  s a t e l l i t e  a c t i v i t i e s .  
p rovis ion  of major ground f a c i l i t i e s  to permit i n t e r c o n t i -  
nen ta l  t e s t i n g  of communication sa te l l i t es  t o  be launched 
la te r  t h i s  year by NASA have been concluded w i t h  England, 
France, Germany, I t a ly  and Braz i l ,  and o the r s  are  being 
negot ia ted  a t  t h i s  time. I n  the meteorological  s a t e l l i t e  
program w e  have concluded agreements w i t h  28 na t ions  around 
the world . 

Cooperative ground a c t i v i t i e s  have been undertaken w i t h  

Agreements for the  

I n  i t s  report  t o  the recent  meeting of the Committee on 
Space Research i n  Washington, the Space Science Board also 
c i t e d  our ex tens ive  cooperat ion i n  conforming wi th  COSPAR 
r e so lu t ions .  The United States has i s sued  launching 
announcements, d i s t r i b u t e d  cu r ren t  o r b i t a l  elements f o r  
the U. S. sa te l l i tes  and desc r ip t ive  experimental  informa- 
t i o n ,  exchanged s c i e n t i f i c  data and r e s u l t s ,  and published 
numerous pub l i ca t ions  and catalogues d e t a i l i n g  its space 
a c t i v i t i e s .  Training arrangements and graduate  fe l lowships  
i n  space sc ience  are a l s o  made ava i l ab le  t o  r ep resen ta t ives  
of o the r  na t ions  . 

As the United States delegate to the COSPAR meeting, 
Richard W. Por te r ,  of the National Academy of Sciences,  
said i n  h i s  repor t :  

"These programs. . . are regarded as v i t a l l y  important 
i n  our country because we look forward to a day when sc i en -  
t i s t s  of a l l  na t iona l i t i es  can j o i n  i n  some t r u l y  coopera- 
t i v e  project  t o  s tudy  and explore the universe  i n  the name 
of a l l  mankind. 
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"Within the l i m i t s  of our c a p a b i l i t y  we s tand ready t o  
cooperate w i t h  s c i e n t i s t s  of any n a t i o n  on any space r e sea rch  
p r o j e c t s ,  large or small, which w i l l  increase  man's knowledge 
and br ing  him c l o s e r  t o  t h e  stars. I t  

We a l s o  are engaged i n  nego t i a t ions  w i t h  the Soviet  
Union to determine whether our two na t ions  may f i n d  the  
means to cooperate i n  the development of space sc ience  f o r  
peaceful  purposes, Th i s  i s  a proposal which the United 
States has advanced repeatedly,  and which the Soviet  Union 
has now ind ica t ed  some wi l l ingness  to pursue. I n i t i a l  d i s -  
cussions have been held,  and more are planned. What the 
r e s u l t  w i l l  be remains to be seen. 

It must be remembered that  i n  a d d i t i o n  to achieving the 
ob jec t ives  which have been ou t l ined  by the Congress, t h e  
n a t i o n ' s  space agency must also perform i n  accordance w i t h  
c e r t a i n  gu ide l ines  established by that body. Among the most 
important of these are three which deserve s p e c i a l  a t t e n -  
t i o n .  

F i r s t ,  recognizing the opportunity,  through our space 
program, to demonstrate the d i f f e r e n c e s  between our space 
ob jec t ives  and those  of o t h e r  na t ions ,  we are d i r e c t e d  not 
on ly  to cooperate with o t h e r  nations i n  space research,  but 
to share our  information w i t h  the world. 

Secondly, and f o r  the same purpose, w e  are requi red  
to conduct our a c t i v i t i e s  i n  the f u l l  l i g h t  of p u b l i c i t y .  
We may not choose, as may be the case elsewhere, to publ i -  
c i z e  our successes  and conceal our f a i l u r e s .  

F ina l ly ,  and t h i s  i s  of par t icu lar  i n t e r e s t  t o  t h i s  
conference, we are d i r e c t e d  t o  encourage the a p p l i c a t i o n  of 
the r e s u l t s  of space research  to p r a c t i c a l  u ses  which w i l l  
be of immediate or u l t i m a t e  i n d i r e c t  b e n e f i t  to mankind. 

The hazards i n  the f i r s t  two of these mandates are 
obvious and, frankly, were the ob jec t  of a great deal of 
concern during the many and p ro t r ac t ed  delays which pre- 
ceded the  successfu l  o r b i t a l  f l igh t  of Colonel Glenn. The 
wisdom of our open approach, however, was f u l l y  demonstrated 
i n  t h e  i n t e r n a t i o n a l  r eac t ion  to that  mission. 

I have read excerp ts  from l i t e r a l l y  scores  of news- 
papers published throughout the world fol lowing t h e  Glenn 



mission. P e r m i t  m e  t o  quote two of them, which are repre- 
s e n t a t i v e  of the worldwide r e a c t i o n  t o  t h i s  achievement of 
the UniOed States: 

From Amsterdam: 

"Now t ha t  the  experiment has been crowned wi th  suc- 
cess, those  who weigh the  advantages and disadvantages of 
American frankness  r e a l i z e  that the advantages outweigh t h e  
disadvantages.  A l l  the world watched the achievement of 
the American Astronaut and a l l  the disappointments about 
earlier setbacks seemed t o  vanish.  The Americans have 
taken  and accepted the r i s k  of f a i l u r e  before  the e n t i r e  
world. I s n ' t  t h i s  more refreshing, and above a l l ,  more 
human? I'  

And from Braz i l :  

' I .  . . the United States r a n  a great r isk:  Announced 
and postponed s o  many times w i t h  the a t t e n t i o n  of the whole 
world focused on her, f a i l u r e  of Glenn's f l i g h t  would have 
appeared t o  the less informed as a North American d e f e a t .  
T h i s  makes the feat  even more outs tanding and it must be 
credited not  only t o  the United States but t o  the Democratic 
way of l i f e  -- t o  the f ree  world." 

And now a word about the  f i n a l  d i r e c t i v e  -- that  the 
fruits of space research be app l i ed  f o r  the b e n e f i t  of man- 
kind. 

Attending, as you are, a conference on the peacefu l  
uses  of space, I know that a l l  of you are familiar w i t h  
much of the work which w e  are doing i n  t h i s  f i e ld .  Our 
a c t i v i t i e s  i n  the development of communications satel l i tes ,  
meteorological  sa te l l i t es  and navigat ion sa te l l i t es  have 
been, o r  w i l l  be, descr ibed to you i n  great de ta i l .  A l l  
of them o f f e r  g r e a t  promise. 

the p r a c t i c a l  a p p l i c a t i o n  of space science and technology 
which i s  unique. 

I n  add i t ion ,  however, w e  are undertaking a program for 

Each of the great s c i e n t i f i c  and technological  revolu- 
t i o n s  of the past has produced coun t l e s s  new methods, 
ideas and materials which have altered the course of our 
ex is tence .  I n  some instances t h e s e  were t o t a l l y  new ideas  
and concepts discovered i n  the course of research  devoted 
toward o t h e r  goals .  I n  o t h e r  ins tances ,  ideas and 
methods long known suddenly become app l i cab le  to p r a c t i c a l ,  
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everyday purposes because f u r t h e r  developmental work, 
designed f o r  o t h e r  purposes, rendered them s u i t a b l e  f o r  
mass production a t  c o s t s  w i th in  the  publ ic  reach. 

Many of the great s c i e n t i f i c  d i scove r i e s  of the  
past occurred by acc ident .  We even have a word - 
se rend ip i ty  - t o  descr ibe  t h i s  process. 

Accidental  observa t ions  led Priest ley t o  discover  
oxygen, Willson t o  d iscover  calcium carbide,  Goodyear t o  
develop the vu lcan iza t ion  process ,  Roentgen t o  d iscover  
the X-ray which led,  u l t i m a t e l y ,  t o  photography, and 
Becquerel t o  d iscover  r ad io -ac t iv i ty .  Other acc iden ta l  
d i scove r i e s ,  whose number i s  almost limitless, include the 
discovery of s p e c i f i c  g r a v i t y  by Archimedes, dynamite by 
Nobel, a n i l i n e  dye by Perkin,  and i f  you w i l l ,  the discovery 
of America by Chris topher  Columbus . 

Space r e sea rch  i s  already producing spin-off b e n e f i t s  
i n  the form of new products,  new methods, and new materials 
which can be employed i n  the manufacture of count less  
a r t i c l e s  f o r  human use. Y e t  w e  have s c a r c e l y  scratched 
the su r face  as f a r  as these b e n e f i t s  are concerned. 

We have as a goa l  the explora t ion  of the moon, but 
t h a t  i s  not  an end i n  i t s e l f ,  nor  do we propose t o  overlook 
t h e  oppor tun i t i e s  which present  themselves along the  way. 
We are determined that the huge sums which are requi red  t o  
f u l f i l l  our  ob jec t ives  i n  space research and explora t ion  
w i l l  a l s o  provide the  maximum amount of a u x i l i a r y  b e n e f i t  
which can be obtained. 

To t h i s  end, w e  w i l l  not  be content  t o  have these 
b e n e f i t s  come only as t h e  r e s u l t  of f o r t u n a t e  acc idents .  
Rather, w e  hope t o  seek out and i d e n t i f y  r e s u l t s  of space 
research  which can have p r a c t i c a l  app l i ca t ions ,  and t o  make 
t h i s  knowledge a v a i l a b l e  now t o  those  w i t h  t h e  c a p a b i l i t y  
t o  develop and u t i l i z e  i t  f o r  t h e  b e n e f i t  of every c i t i z e n .  

Recently, w e  have undertaken an i n i t i a l  p i l o t  program 
i n  t h i s  f i e l d ,  which i s  being conducted i n  six Midwestern 
states. A NASA con t r ac to r  i s  seeking p r a c t i c a l  a p p l i c a t i o n s  
of space sc ience  and technology, and working w i t h  p r i v a t e  
i n d u s t r i e s  t o  make c e r t a i n  that t h e i r  b e n e f i t s  w i l l  become 
a v a i l a b l e  t o  the publ ic .  If t h i s  program proves as e f f e c -  
t i v e  as w e  hope, and w e  have reason t o  be l i eve  that it w i l l ,  
it w l l l  be expanded t o  inc lude  o t h e r  s ec t ions  of t h e  na t ion  
as well . 
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The o ther  day I came ac ross  a novel, w r i t t e n  i n  1894 
by a man whose grandfather ,  only a few years af ter  the 
expedi t ion of Lewis and Clark, opened a f u r  trading pos t  
not fa r  from here,  a t  the mouth of the  Columbia r i v e r ,  

The grandson, John Jacob Astor, shared h i s  a n c e s t o r ' s  
v i s i o n  and c u r i o s i t y .  I n  add i t ion  to building the  Waldorf- 
Astor ia  ho te l ,  he invented th ings  ranging from turb ine  
engines t o  b icyc le  brakes,  Everything about the man was 
dramatic,  even death,  f o r  he went down on t h e  Ti tan ic .  

MI?. Asto r ' s  novel ,  "Journey t o  Other Worlds," w a s  an 
e a r l y  form of science f i c t i o n ,  involving space t r a v e l  t o  
t h e  p lane ts .  It was startling, consider ing t h e  f a c t  that 
the book w a s  w r i t t e n  almost three-quar te rs  of a century 
ago, t o  f i n d  i n  it an a r t i s t ' s  sketch of a spacecraf t  
h u r t l i n g  through the universe ,  Even more s t a r t l i n g  was 
the f a c t  that ,  i n  design,  it was s o  much l i k e  our present  
concept of the Apollo spacecraf t  it could almost have been 
drawn by one of our  own engineers.  

it been heeded i n  h i s  day, would have v a s t l y  advanced 
s c i e n t i f i c  and technological  progress ,  and which has r e a l  
app l i ca t ion  and meaning even today. 

I n  t h e  preface,  M r .  Astor sounded a note  which, had 

He wrote: 

"There can be no ques t ion  that t h e r e  are many f o r c e s  
and inf luences  i n  na ture  whose ex is tence  we as ye t  l i t t l e  
more than suspect .  How. . i n t e r e s t i n g  it would be i f ,  
i n s t ead  of r e c i t i n g  (our )  past achievements, . .(we would 
devote our )  cons idera t ion  t o  what we do - not  know, 

"It i s  only through inves t iga t ion  and research tha t  
invent ions come; we may not f i n d  what w e  are itn search 
of ,  but  may discover  something of perhaps g r e a t e r  moment. 
It i s  probable that  the p r i n c i p a l  g l o r i e s  of t h e  f u t u r e  
w i l l  be found i n  as y e t  untrodden paths.' ' 

Tonight, as we assess our p o s i t i o n  one year a f t e r  t he  
first Conference on the  Peaceful Uses of Space, some of 
the v i s i o n s  t o  be found on those untrodden paths have 
a l ready  opened to US. 
unequaled i n  t he  h i s t o r y  of mankind. 

Those which remain o f f e r  a chal lenge 

-20- 


